###### Summary box

What is already known about this subject?
=========================================

-   Severe colitis from inflammatory bowel disease (IBD) can be refractory to antitumour necrosis factor (TNF) agents, and corticosteroid dependency may result in high morbidity or unacceptable side effects, particularly in paediatric patients.

-   Vedolizumab is an acceptable second-line maintenance biologic, but therapeutic onset can take 8--12 weeks.

-   It is unknown whether tacrolimus may be an effective, corticosteroid-sparing 'bridge' therapy from anti-TNF failure to vedolizumab maintenance in severe colitis.

What are the new findings?
==========================

-   We present a standardised protocol for concomitant tacrolimus therapy in severe IBD colitis who have failed anti-TNF therapy and initiating vedolizumab induction.

-   A pilot cohort analysis indicates a 75% probability of avoiding colectomy using concomitant tacrolimus with vedolizumab therapy.

-   There was a 67% of successfully continuing on vedolizumab maintenance with no adverse events out to 80 weeks.

How might it impact clinical practice in the foreseeable future?
================================================================

-   Understanding available medical treatment options in severe IBD is important to optimise health outcomes. Standardising concomitant tacrolimus use---possibly underutilised in clinical IBD management---may decrease corticosteroid dependency and toxicity, reduce IBD-related surgery rates and bridge therapeutic momentum when transitioning between maintenance biologic agents.

Introduction {#s1}
============

When inflammatory bowel disease (IBD), consisting of ulcerative colitis (UC) or Crohn's disease (CD), presents with treatment-refractory severe colitis, hospitalisation is often required and IBD-related surgery, including total colectomy and diverting ileostomy, is considered to be part of standard of care. Children with severe IBD colitis, compared with adults, are more likely to be refractory to corticosteroids and require escalating medical therapy including anti-TNF agents.[@R1] Reported colectomy rates in paediatric severe colitis were approximately 40% at 1 year.[@R3] Colectomy rates in paediatric patients with IBD refractory to corticosteroids were 20% at 6 months and 60% at 26 months.[@R4]

Traditionally, antitumour necrosis factor (TNF) agents, especially infliximab, are considered first-line biologics in severe IBD colitis with varying response rates. More recently, vedolizumab, a humanised monoclonal antibody α4--β7 integrin receptor antagonist,[@R5] demonstrated clinical benefit in small, retrospective paediatric studies.[@R6] It was approved by Food and Drug Administration in May 2014 to induce and maintain remission in adults with UC or CD who have an inadequate response to anti-TNF agents, immunomodulators, corticosteroids or demonstrated steroid dependence.[@R7] Onset of therapeutic response is often seen at 8--12 weeks. It is unknown whether tacrolimus, a calcineurin inhibitor, can be safely and effectively used as concomitant therapy during vedolizumab initiation in patients with IBD previously refractory to first-line biologics and corticosteroids.

In this study, we aimed to describe the utility of tacrolimus to prevent colectomy during second-line vedolizumab initiation after corticosteroid and anti-TNF treatment failure in paediatric severe colitis.

Methods {#s2}
=======

We performed a retrospective analysis of inpatient and outpatient vedolizumab initiation between 1 October 2014 and 31 October 2016. Hospital-wide longitudinal data were available from a total of 123 infusions, representing a total of 21 unique patients. Patient-level information from electronic medical records was cross-referenced with electronic pharmacy records of inpatient and outpatient medication history of corticosteroids, anti-TNF agents and tacrolimus. Patients with severe colitis (UC or CD) who received at least one vedolizumab infusion and were initiated on tacrolimus were included in the analysis. Patients with any abdominal surgery prior to vedolizumab initiation were excluded from the study. Negative cytomegalovirus (CMV) status was confirmed by histology and immunohistochemistry staining from ileal-colonic biopsies. A Kaplan-Meier analysis was performed from the IBD-related surgery data for the cohort.

Tacrolimus bridge therapy protocol {#s2a}
----------------------------------

As per institution protocol, tacrolimus was initiated as bridge therapy to vedolizumab based on progression of disease and attending physicians' clinical judgement using the care pathway as outlined in [figure 1](#F1){ref-type="fig"}. Serum tacrolimus levels are followed within a week of therapy initiation with a goal trough of 10--15 ng/dL and decreased to 8--10 ng/dL in the absence of visible blood in the stool. Tacrolimus therapy was discontinued when vedolizumab maintenance therapy was determined to reach therapeutic efficacy along with each patient's overall clinical improvement.

![Tacrolimus bridge therapy protocol. Institutional care pathway for tacrolimus therapy as bridge to vedolizumab maintenance.](bmjgast-2017-000195f01){#F1}

Results {#s3}
=======

A full description of the cohort's patient characteristics is shown in [table 1](#T1){ref-type="table"}. Individual patient-level biologic history is shown in [table 2](#T2){ref-type="table"}. A total of 13 patients were identified meeting inclusion criteria. One patient was excluded due to loss of follow-up. A total of 12 paediatric patients with IBD (25% female) with severe colitis (Paediatric Ulcerative Colitis Activity Index \>65 for UC and Pediatric Crohn's Disease Activity Index \>35 for CD) treated between 1 October 2014 to 31 October 2016 were included in the analysis. All patients received at least 1 dose of vedolizumab 10 mg/kg (max of 300 mg total) due to anti-TNF therapy failure, corticosteroid dependency or failure and persistent disease exacerbation. All patients were concomitantly treated with tacrolimus as bridge therapy to vedolizumab induction. None of the 12 patients had evidence of or required treatment for active CMV colitis. Median age at vedolizumab initiation was 16 years with a range of 7--19 years. Seven (58%) were hospitalised due to acute disease severity. Ten (83%) had UC and two (17%) had CD. Prior to initiating vedolizumab, infliximab was used in nine (75%) and adalimumab in three (25%).

###### 

Patient characteristics

  Characteristics                                                     n=12
  ------------------------------------------------------------------- ----------
  Median age (years)                                                  16
  Female                                                              3 (25%)
  Hospitalised                                                        7 (58%)
  UC                                                                  10 (83%)
  CD                                                                  2 (17%)
  Number of previous failed tumour necrosis (TNF) blocker therapies   
   1                                                                  8 (67%)
   2                                                                  4 (33%)
  Most recent TNF blocker before vedolizumab                          
   Infliximab                                                         9 (75%)
   Adalimumab                                                         3 (25%)

###### 

Patient-level biologic therapy history

  Pt ID   Diagnosis   Disease history                                Age at vedolizumab initiation (years)   Follow-up duration since vedolizumab initiation (months)   Previous adalimumab (yes/no)   Previous infliximab (yes/no)   Most recent anti-TNF   Duration of anti-TNF (months)   Type of loss of response to anti-TNF (primary or secondary)
  ------- ----------- ---------------------------------------------- --------------------------------------- ---------------------------------------------------------- ------------------------------ ------------------------------ ---------------------- ------------------------------- -------------------------------------------------------------
  1       UC          Pancolitis UC since late 2016                  17                                      19                                                         No                             Yes                            Infliximab             7                               Secondary
  2       Crohn       Ileocolonic Crohn's disease since April 2013   12                                      11                                                         Yes                            Yes                            Adalimumab             17                              Secondary
  3       UC          Pancolitis UC since early 2011                 17                                      20                                                         Yes                            Yes                            Adalimumab             10                              Secondary
  4       UC          Pancolitis since March 2010                    16                                      10                                                         Yes                            Yes                            Adalimumab             4                               Secondary
  5       UC          Pancolitis since October 2015                  17                                      11                                                         No                             Yes                            Infliximab             1                               Primary
  6       UC          Pancolitis UC since 2014                       18                                      7                                                          Yes                            Yes                            Infliximab             8                               Secondary
  7       Crohn       Ileocolonic Crohn's disease since July 2015    11                                      16                                                         No                             Yes                            Infliximab             6                               Secondary
  8       UC          Pancolitis UC since January 2012               7                                       16                                                         No                             Yes                            Infliximab             4                               Secondary
  9       UC          Ileocolonic Crohn's disease since June 2016    15                                      5                                                          No                             Yes                            Infliximab             1                               Secondary
  10      UC          Pancolitis UC since August 2006                21                                      9                                                          No                             Yes                            Infliximab             10                              Secondary
  11      UC          Pancolitis UC since September 2015             14                                      12                                                         No                             Yes                            Infliximab             2                               Primary
  12      UC          Pancolitis UC since July 2013                  17                                      12                                                         No                             Yes                            Infliximab             2                               Secondary

UC, ulcerative colitis; TNF, tumour necrosis factor,

Kaplan-Meier analysis is shown in [figure 2](#F2){ref-type="fig"}. Among the 12 patients, nine (75%) achieved clinical remission without requiring IBD-related surgery. One of the nine switched back to anti-TNF therapy after initiating vedolizumab. The probability to avoid surgery and remain on corticosteroid-free vedolizumab maintenance at 24 weeks was 68% (eight out of 12) with no further events out to 80 weeks. At the end of follow-up, four of eight (50%) were able to discontinue tacrolimus. Patient-specific timing of tacrolimus in relation to vedolizumab intiation among the 12 patients is shown in [figure 3](#F3){ref-type="fig"}.

![Probability of avoiding colectomy in paediatric severe IBD colitis. The probability to avoid colectomy at 24 weeks was 75% (9 of 12) (not shown) in the entire cohort and 68% (8 of 12) in patients who maintained on vedolizumab with no additional events out to 80 weeks.](bmjgast-2017-000195f02){#F2}

![Timing of tacrolimus in relation to vedolizumab initiation. The duration of therapy is charted for the vedolizumab+tacrolimus group (n=12). The vertical line at time 0 indicates the relative start date of vedolizumab for each patient. Horizontal bars represent the relative start, duration and stop date of tacrolimus. Clear bars (n=3) represent patients who had colectomies. Light grey bars (n=4) represent patients who were able to discontinue tacrolimus and maintained on vedolizumab maintenance. Dark grey bars (n=4) represent patients who were maintained on vedolizumab+tacrolimus until the end of study follow-up. The solid black bar (n=1) represents the patient who was switched back to antitumour necrosis factor from vedolizumab therapy.](bmjgast-2017-000195f03){#F3}

Discussion {#s4}
==========

We report real-world outcomes data on vedolizumab therapy in paediatric severe IBD colitis after treatment failure of anti-TNF therapy and corticosteroids. There is increasing use of vedolizumab as a second-line biologic therapy in paediatric UC and CD. Onset of therapeutic response for vedolizumab is often seen at 8--12 weeks. Given this delayed onset of action, longer-term corticosteroid exposure is often necessary as temporary 'bridge' therapy. In our investigation, we report the experience of using tacrolimus, a calcineurin inhibitor, as a corticosteroid-sparing alternative therapy. Our report is the first to propose the utility of concomitant tacrolimus bridge therapy between anti-TNF withdrawal to vedolizumab maintenance.

Tacrolimus has been previously shown to have benefit in steroid-refractory paediatric IBD and carries a fairly limited and reversible side effect profile without the gradual weaning of corticosteroids.[@R4] Our finding that approximately 75% of patients with treatment-resistant colitis are able to avoid IBD-related surgery corroborates the limited literature[@R10] using tacrolimus as rescue therapy in paediatric acute severe colitis. We acknowledge the need to further validate findings of safety and efficacy in future, larger-scale longitudinal studies generalisable to children and adults with IBD. Specifically, our report serves to support the rationale for larger-scale studies evaluating tacrolimus bridge during biologic induction therapy for severe colitis.

In summary, tacrolimus therapy may be useful as bridge therapy when transitioning between maintenance therapy options in moderate-to-severe IBD. In steroid-dependent patients who endure adverse side effects, including progressive bone loss, growth stunting in children, Cushingoid features, hypertension, tacrolimus may be a strategic and underutilised therapy in the IBD treatment armamentarium, particularly as a temporary, non-maintenance therapy.
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